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Constructing Artificial Immune Systems by
an Artificial Chemistry

YUsuKE KORECHIKA ™! and KAZUTO TOMINAGAT?

Constructing software systems based on analogies from living systems is re-
cently becoming popular. One such kind of software systems is artificial immune
systems (AISs), which imitate the natural immune systems of animals. A nat-
ural immune system distinguishes non-self from self and excludes the non-self.
AISs are applied to problems that need recognition and learning, such as re-
pelling computer viruses. In this study, we explore the possibility to construct
an AIS using an artificial chemistry, which is a formalism that can describe
abstract chemical systems.
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Fig.1 Adaptive immune system.
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Fig.4 Change in membrane structure.
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Fig.3 Cubicles and membranes.
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Fig.5 Expression by artificial chemistry.
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Fig.6 Immunoglobulin by artificial chemistry.
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Fig.7 Recognition of self and non-self.
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Fig.9 Immune field.
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Fig.8 Making a T cell.
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=0#Tcr/0#<1*>/0#Peputido/0#<2x>/0#Cd4/0#<*3>A<4*>/0#Mhc2/0#<*5>A<6%>/0#Temp<7*>/ + O#Swichi/ -> =0#Tcr/O#<1*>/0#Peputido/0#<2x>/0#CA4/0#<*3>A<4*>/0#Mhc2/0#<*5><6%>/0#A/0#Temp<7*>/0#Swichi/
=0#Tcr/0#<1*>/0#Peputido/0#<2x>/0#Cd4/0#<*3>B<4*>/0#Mhc2/0#<*x5>B<6*>/0#Temp<7*>/ + O#Swichi/ -> =0#Tcr/0#<1*>/0#Peputido/0#<2*>/0#Cd4/0#<*3>B<4*>/0#Mhc2/0#<*5><6%>/0#B/0#Temp<7*>/0#Swichi/
=0#Tcr/0#<1%>/0#Peputido/0#<2x>/0#Cd4/0#<*3>C<4*>/0#Mhc2/0#<*5>C<6%>/0#Temp<7*>/ + O#Swichi/ -> =0#Tcr/O#<1*>/0#Peputido/0#<2x>/0#Cd4/0#<*3>C<4*>/0#Mhc2/0#<*5><6%>/0#C/0#Temp<7*>/0#Swichi/

=0#Tcr/0#<*1>N<2%>/0#Peputido/0#<*3>N<4*>/0#Cd4/0#<5%>/0#Mhc2/0#<6%>/0#<7>/0#Temp<8*>/0#Swichi/O#Temp2<9*>/ + O#Swichi/

-> =0#Tcr/0#<*1>N<2%>/0#Peputido/O#<*3><4*>/0#N/0#CA4/O#<5%>/0#Mhc2/0#<6%>/0#<T>/O#Temp<8+>/0#Swichi/O#Temp2<9+*>/0#Swichi/
=0#Tcr/0#<x1>0<2*>/0#Peputido/0#<*3>0<4*>/0#Cd4/0#<5x>/0#Mhc2/0#<6*>/0#<7>/0#Temp<8*>/0#Swichi/0#Temp2<9*>/ + O#Swichi/

=> =0#Tcr/0#<x1>0<2%>/0#Peputido/0#<*3><4x>/0#0/0#Cd4/0#<5%>/0#Mhc2/0#<6*>/0#<7>/0#Temp<8*>/0#Swichi/0#Temp2<9*>/0#Swichi/
=0#Tcr/0#<*1>P<2%>/0#Peputido/0#<*3>P<4x>/0#Cd4/0#<5%>/0#Mhc2/0#<6%>/0#<7>/0#Temp<8*>/0#Swichi/O#Temp2<9*>/ + O#Swichi/

=> =0#Tcr/0#<*x1>P<2*>/0#Peputido/0#<*3><4*>/0#P/0#Cd4/0#<5%>/0#Mhc2/0#<6%>/0#<7>/0#Temp<8+*>/0#Swichi/O#Temp2<9*>/0#Swichi/
10 EFNLOEH
Fig.10 Rule of model.
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